This article was downloaded by: [New York University]

On: 14 January 2015, At: 12:14

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Facile Preparation of 1,2,3-

Triaroylindolizines
Xudong Wei ? , Yuefei Hu ? , Tingsheng Li ® &
Hongwen Hu #

& Department of Chemistry , Nanjing University ,
Nanjing, 210008, People’s Republic of China
Published online: 23 Sep 2006.

To cite this article: Xudong Wei , Yuefei Hu , Tingsheng Li & Hongwen Hu (1992)

A Facile Preparation of 1,2,3-Triaroylindolizines, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 22:14,
2103-2109, DOI: 10.1080/00397919208021344

To link to this article: http://dx.doi.org/10.1080/00397919208021344

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919208021344
http://dx.doi.org/10.1080/00397919208021344

Downloaded by [New Y ork University] at 12:14 14 January 2015

indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [New Y ork University] at 12:14 14 January 2015

SYNTHETIC COMMUNICATIONS, 22(14), 2103-2109 (19%2)

A FACILE PREPARATION OF 1,2,3-TRIAROYLINDOLIZINES

Xudong Wei, Yuefei Hu,* Tingsheng Li, Hongwen Hu

Department of Chemistry, Nanjing University, Nanjing 210008,
People’s Republic of China

ABSTRACT: Fourteen 1,2,3-triaroylindolizines were prepared conveniently by
oxidation of corresponding N-aracyl pyridinium or substituted pyridinium bromides
with a versatile oxidant TPCD [(Py,Co(HCrQ,),, tetrakis-pyridino-cobalt (II)
dichromate] in 12-42 % yields.

In our previous work, we have described the structure of oxidant TPCD,
which is a bi-metal complex with pyridine prepared easily by adding pyridine to the
aqueous solution of chromium trioxide and cobalt (II) acetate, and its some
properties in the oxidation of organic compounds.!23 Benzylic halides, for
example, can be oxidized by TPCD in DMF to corresponding carbonyl compounds
in moderate to high yields. Under the same condition, 2-bromopropiophenone was
oxidized to 1-phenyl-1,2-propandione in 40% yield. However, a yellow crystalline
compound with high melting point was obtained instead of the expected
phenylglyoxal when a-bromoacetophenone was treated with TPCD. The data of
IR, 'H NMR, MS spectra and the results of elemental analyses of this compound all
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TPCD/DMEP0°C/1.5h CoPn
CD ) Z
PhCOCH,B - =
2% 9% CQ’CO% (1)
COPh
2a

were in agreement with those of 1,2,3-tribenzoylindolizine (2a). It is obvious that
the pyridine ring in 1,2,3-tribenzoylindolizine (2a) comes from the oxidant TPCD
(scheme 1).

A number of publications have reported syntheses and synthetic
mechanisms for indolizines.4-8 Taylor et al 9 obtained 1,2,3-tribenzoylindolizine
(2a) in 37% yield by reaction of N-phenacypyridium bromide (1a) with iodine
overnight at room temperature and then at 100 °C for 4 h. Schutze and Krohnke!0
treated 1a first with 2 equivalents of phenylglyoxal to get 1,2,3-tribenzoyl-d-1,8-
dihydroindolizine and then oxidized the latter with air in piperidine-ethanol solution
or dehydrogenated on Pd/C to give 2a in about 40% yield. When we tried to use 1a
as a source of pyridine and oxidized 1a with TPCD, a better yield of 2a was
obtained. Other 1,2,3-triaroylindolizines 2b-2n were prepared by the same
method. The reaction presents a very easy and useful method to synthesize 1,2,3-
triaracylindolizines from N-aracyl pyridinium or substituted pyridinium bromides
alone. Comparing with ref. 9 and ref. 10 mentioned above, this reaction is run
under milder conditions, having shorter times and cheaper reagents (scheme 2).

Compounds 2k, 21 were obtained by oxidation of N-phenacyl imium salts
(1k, 1I) prepared respectively from methyl isonicotinate and isoquinoline. The
oxidation of N-phenacyl methy! nicotinate bromide (1Im) gave two isomers 2m and
2n.

We hypothesize that a part of N-phenacypyridium bromide (1a) is oxidized
to phenylglyoxal at first, then condenses with the imium salt catalyzed by pyridine,
and then oxidized to 1,2,3-triaracylindolizines. We think that the reaction could
proceed according to a 1,5-dipolar cycloaddition mechanism even though we have
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not enough evidence yet. However, the experimental results show that the
components of TPCD are essential. The expected compounds 2a could not have
been produced by reactions of la with its components cobalt (II) acetate or
chromium trioxide alone under the same conditions respectively.
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EXPERIMENT SECTION

All melting points are uncorrected and measured with a Yanaco MP-500
apparatus. IR spectra were recorded on a Nicolet FT-IR 5DX spectrometer with
KBr pellets. 'TH NMR spectra were recorded on a JEOL JNM-PMX 60SI
spectrometer at ambient temperature in CDCly with TMS as an internal reference
and mass spectra on a VG ZAB-HS spectrometer with 70 ev. Elemental analyses
were performed on a Perkin-Elmer 240-C instrument.

Preparation of 1,2,3-triaroylindolizines 2a-2n; General Procedure: A
solution of pyridine salt 1 (a-m, 10 mmol) and TPCD (4.0 g, 6.5 mmol) in DMF
(40 mmol) was stirred at 90 °C for 1.5 h. The mixture was then cooled down to
room temperature and poured into 5% aqueous solution of hydrochloric acid (100
mL). The solid was collected on a Buchner funnel and purified by vacuum
chromatography (VLC) [silica gel, 10 um, 2.5x5 ¢m, 20% ethyl acetate in
petroleum ether (60-90 °C)]. After recrystallization of them from suitable solvents,
pure compounds 2a-n were obtained as yellow crystals which were idenfied with
IR, H NMR, MS and microanalyses.

2a, yield 32%. m.p. 223-5 °C (EtOH) (Lit.%:!0 m.p. 223-4 °C). Anal.
Calcd. for CogH oNOs: C, 81.10; H, 4.46; N, 3.26. Found: C, 81.13; H, 443; N,
3.58. IR: v 3010, 1655, 1620, 1605, 1590, 1220, 760, 700 cm-!. 'H NMR: &
7.00-7.60 (m, 17H, ArH), 8.13 (dd, J = 0.5 Hz, J = 8.5 Hz, 1H, ArH), 9.75 (dd,
J=0.5 Hz, ] = 7.0 Hz, 1H, ArH) ppm. MS, m/z (%): 429 (M*, 100), 352 (24.0),
274 (12.4), 105 (36.0), 77 (8.70).

2b, yield 36%. m.p. 203-5 °C (EtOH). Anal. Calcd. for C3;HasNOs: C,
81.51; H, 5.34; N,2.97. Found: C, 81.35; H, 5.31; N, 2.72. IR: v 1655, 1600,
900, 700 cm-1. 'H NMR: 6 2.26 (s, 3H, CH,), 2.31 (s, 3H, CHs), 2.35 (s, 3H,
CHs;), 6.80-7.60 (m, 14H, ArH), 8.03 (d, J = 8.0 Hz, 1H, ArH), 9.62 (d,J =7.0
Hz, 1H, ArH) ppm. MS, m/z (%): 471 (M*, 100), 380 (24.9), 288 (28.2), 91
(39.0).

2¢, yield 17%. m.p. 121-3 °C (EtOAc-Petroleum ether). Anal. calcd. for
C3sH3NOs: C, 81.84; H, 6.08; N, 2.73. Found: C, 81.52; H, 6.10; N, 2.59. IR:
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v 2900, 1650, 1605, 778 cml. 'TH NMR: 8 1.91 (s, 3H, CHj), 2.09 (s, 6H,
2CHs), 2.13 (s, 3H, CHs), 2.19 (s, 3H, CH,), 2.28 (s, 3H, CHj), 6.50-7.65 (m,
11H, ArH), 8.07 (d, J = 8.8 Hz, 1H, ArH), 9.96 (d, J = 7.2 Hz, 1H, ArH) ppm.
MS, m/z (%): 513 (M*, 37.5), 380 (44.5), 274 (22.8), 133 (100), 105 (32.7).

2d, yield 22%. m.p. 155-7 °C (EtOH). Anal. calcd. for C3sH3NO;: C,
81.84; H, 6.08; N, 2.73. Found: C, 81.30; H, 6.30; N, 2.34. IR: v 2900, 1650,
1605, 775 cm-l. 'H NMR: & 1.92 (s, 3H, CH;), 2.04 (s, 3H, CH,), 2.16 (s, 3H,
CH3), 2.19 (s, 3H, CHs), 2.23 (s, 3H, CHy), 2.30 (s, 3H, CH3), 6.80-7.60 (m,
11H, ArH), 8.20 (d, J = 8.5 Hz, 1H, ArH), 9.68 (d, J = 7.0 Hz, 1H, ArH) ppm.
MS, m/z (%): 513 (M*, 100), 408 (9.0), 133 (30.2), 79 (7.8).

2e, yield 25%. m.p. 180-2 °C (EtQAc-Petroleum ether). Anal. calcd. for
C47H31NO;y: C, 85.82; H, 4.75; N, 2.13. Found: C, 85.78; H, 4.57; N, 2.01. IR:
v 3030, 1663, 1603, 1503, 746, 693 cm'!. TH NMR: & 7.25-7.70 (m, 29H, ArH),
8.10 (d, J = 8.0 Hz, 1H, ArH), 9.71 (d, J = 7.0 Hz, 1H, ArH) ppm. MS, m/z
(%): 657 (M+, 100), 504 (8.6), 350 (14.5), 181 (22.7), 152 (23.3).

2f, yield 34%. m.p. 183-5 °C (EtOH). Anal. calcd. for CyoH,sC13NO;.C,
65.37; H, 3.03; N, 2.63. Found: C, 65.27; H, 3.03; N, 3.00. IR: v 3050, 1660,
1610, 1580, 850, 775, 670 cm'!. '"H NMR: & 7.05-7.65 (m, 14H, ArH), 8.10 (d,
J = 10.0 Hz, 1H, ArH), 9.80 (d, J = 7.5 Hz, 1H, ArH) ppm. MS, m/z (%): 533
(M+, 63.0), 420 (22.2), 300 (28.1), 308 (20.1), 139 (100), 111 (54.7).

2g, yield 30%. m.p. 189-191 °C (EtOH-CHCI;). Anal. caled. for
CaoH,6BrsNOs: C, 52.29; H, 2.42; N, 2.10. Found: C, 52.16; H, 2.42; N, 2.05.
IR: v 3050, 1665, 1612, 1580, 850, 775, 675 cm'l. 'tH NMR: & 7.05-7.70 (m,
14H, ArH), 8.08 (d, J = 8.0 Hz, 1H, ArH), 9.73 (d, J = 7.0 Hz, 1H, ArH) ppm.
MS, m/z (%): 667 (M*, 100), 510 (17.0), 352 (9.3), 274 (19.7), 183 (49.2).

2h, yield 33%. m.p. 157-9 °C (EtOH). Anal. calcd. for C3;HasNOg: C,
73.90; H, 4.85; N,2.70. Found: C, 73.60; H, 4.85; N, 2.41. IR: v 2900, 2800,
1645, 1590, 845, 770 cm-!. tH NMR: & 3.67 (s, 3H, OCH,), 3.79 (s, 3H,

OCHa), 3.83 (s, 3H, OCHj), 6.52-7.80 (m, 14H, ArH), 8.06 (d, J = 8.0 Hz, 1H,



Downloaded by [New Y ork University] at 12:14 14 January 2015

2108 WEI ET AL.

ArH), 9.53 (d, I = 7.0 Hz, 1H, ArH) ppm. MS, m/z (%): 519 (M*, 100), 412
(11.7), 304 (12.0), 135 (70.4), 82 (47.9).

2i, yield 34%. m.p. 283-5 °C (DMF), Anal. calcd. for CyoH;6N4Oy: C,
61.71; H, 2.86; N, 9.93. Found: C, 61.89; H, 2.96; N, 9.89. IR: v 3035, 1670,
1610, 1595, 843, 705 cm!. tH NMR spectrum was not obtained due to small
solubility in solvent. MS, m/z (%): 564 (M*, 100), 519 (8.0), 424 (10.5), 149
(10.0), 94 (12.0).

2j, yield 23%. m.p. 138-140 °C (EtOAc-Petroleum ether). Anal. calcd. for
C4iHasNOs: C, 84.96; H, 4.35; N, 2.42. Found: C, 84.72; H, 4.26; N, 2.28. IR:
v 3030, 1650, 1615, 820, 755 cm-!. IH NMR: § 6.84-7.93 (m, 23H, ArH), 8.27
(d, J = 9.0 Hz, 1H, ArH), 9.83 (d, J = 7.5 Hz, 1H, ArH) ppm. MS, m/z (%): 579
M+, 100), 519 (14.3), 424 (35.7), 299 (37.9), 127 (95.8), 82 (58.9).

2Kk, yield 28%. m.p. 142-4 °C (EtOAc-Petroleum ether). Anal. calcd. for
CagHyNOs: C, 76.38; H, 4.34; N, 2.87. Found: C, 76.29; H, 4.30; N, 2.89. IR:
v 3020, 1715, 1650, 1620, 775, 715, 690 cm!. 'H NMR: 8 3.98 (s, 3H,
COOCH,), 7.03-7.68 (m, 15H, ArH), 7.73 (dd, J = 2.0 Hz, ] = 8.0 Hz, 1H,
ArH), 8.83 (4, J = 2.0 Hz, 1H, ArH), 9.62 (d, J = 8.0 Hz, 1H, AtH) ppm. MS,
miz (%): 487 (M*, 100), 410 (31.1), 382 (12.2), 332 (18.8), 105 (74.7), 77
(63.6).

21, yield 42%. m.p. 218-220 °C (EtOAc-Petroleum ether). Anal. Calcd. for
Ci3H,NO;: C, 82.31; H, 4.60; N, 3.14. Found: C, 82.66; H, 4.41; N, 2.92. IR:
v 3000, 1650, 1610, 955, 735, 689 cml. 'TH NMR: § 7.20-8.20 (m, 19H, ArH),
8.40 (dd, J = 2.0 Hz, J = 7.5 Hz, 1H, ArH), 9.43 (4, J = 8.0 Hz, 1H, ArH),
ppmMS, miz (%): 479 (M, 100), 402 (32.2), 324 (16.1), 240 (6.6), 105 (67.6),
77 (52.0).

2m, yield 27%. m.p. 205-7 9C (EtOAc-Petroleum ether). Anal. calcd. for
CaH1NOs: C, 76.38; H, 4.34; N, 2.87. Found: C, 76.40; H, 4.09; N, 2.88. IR:
v 3010, 1720, 1650, 1615, 735, 705, 685 cm-l. 'H NMR: & 3.60 (s, 3H,
COQCH,), 7.10-7.77 (m, 15H, ArH), 7.82-8.14 (m, , 2H, ArH), 10.03 (dd, J =
1.0 Hz, J = 8.0 Hz, 1H, ArH) ppm. MS, m/z (%): 487 (M*, 100), 410 (65.8),
378 (20.0), 105 (67.6), 77 (57.3).
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2n, yield 19%. m.p. 214-6 °C (EtOAc-Petroleum ether). Anal. calcd. for
C36H21NOs: C, 76.38; H, 4.34; N, 2.87. Found: C, 76.25; H, 4.40; N, 2.90. IR:
v 1715, 1670, 1620, 765, 740, 715, 700 cm-1, 'H NMR: & 4.01 (s, 3H,
COOQOCH;), 7.03-7.68 (m, 15H, ArH), 8.70 (m, 2H, ArH), 10.31 (d, J = 1.0 Hz,
1H, ArH) ppm. MS, m/z (%): 487 (M*, 100), 410 (27.0), 382 (12.9), 332 (16.5),
105 (83.1), 77 (71.2).
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